Cytoplasmic free calcium concentration in porcine platelets. Regulation by an intracellular nonmitochondrial calcium pump and increase after thrombin stimulation.
Mechanisms are assumed to exist in the resting platelet which maintain the concentration of cytoplasmic free calcium below that level required to activate cellular responses. To assess such processes the porcine platelet plasma membrane was selectively lysed with digitonin and the uptake (or flux) of free calcium monitored by an extracellular calcium electrode. Lysis resulted in an immediate lowering of the extracellular free calcium, due to the action of intracellular organelle(s) acting on the extracellular space through the permeabilized plasma membrane. In resting platelets, the rate of calcium uptake was first order with respect to the extracellular prelytic calcium concentration, and hence the cytoplasmic free concentration was found to be 1 X 10(-7) M by extrapolation to a point of zero flux (i.e., the null point). This approach could not be used with thrombin-stimulated platelets, as external calcium was required for both secretion of ATP + ADP and aggregation. Nevertheless, evidence for an increase in cytoplasmic free calcium after thrombin stimulation was obtained. Metabolic inhibitors and agents known to inhibit calcium uptake by mitochondria had no effect on the calcium flux following lysis, indicating different mechanisms for calcium homeostasis in the platelet when compared with other cell types (e.g., liver). Levels of ionophore A23187, which caused platelet aggregation, gave a massive release of the nonmitochondrial pool of calcium into the cytoplasmic space. Thus, in porcine platelets an intracellular energy-requiring calcium pump, which sequesters calcium in a nonmitochondrial membranous compartment, is crucial for intracellular calcium homeostasis.